The presented study investigates the impact of Green information system (Green IS) practices on organizational performance benefits in the context of a small and medium-sized enterprise (SME). Three categories of Green IS practices, namely pollution prevention, product stewardship and sustainable development are taken into consideration. Furthermore, organizational benefits are considered to capture the extent to which SMEs achieve environmental and social performance. Partial Least Squares Structural Equation Modeling (PLS-SEM) was used to analyse survey data collected from 156 managers of SMEs. The results indicate, that Green IS for pollution prevention and sustainable development have a significant impact on environmental and social performance, while product stewardship is not an effective source of perceived organizational benefits in neither of the proposed aspects. To achieve a higher level of organizational benefits arising from Green IS practices, more focus should be given to the strategic orientation of using Green IS in SMEs. From an academic perspective, the paper enhances the current knowledge in investigating the link between Green IS practices and organizational benefits, particularly in the SMEs perspective.
This paper focuses on the concept of Green IS which is more far-reaching and wider concept than Green IT (Loeser, 2013) . Due to the substantial possible benefits of applying Green IS initiatives, this area has attracted the attention of many authors. However, an in-depth literature review (see Baggia, Maletič, Žnidaršič, & Brezavšček, 2019 ) reveals a lack of research referring the implementation of Green IS by small and medium-sized enterprises (SMEs). We tried to mitigate this gap and we developed a conceptual model to investigate the drivers and outcomes of Green IS adoption in SMEs environment (Baggia et al., 2019) . We based our model on the Belief Action Outcome (BAO) framework (Melville, 2010) , while the viewpoint of SMEs management were taken into account. The main contribution of this model lies in establishing a link between personal attitudes, institutional mechanisms, internal environmental/sustainability initiatives, and performance implications towards Green IS in SMEs.
Among other results, the model presented in Baggia et al. (2019) enables a direct analysis of perceived organizational benefits due to implementation of different categories of Green IS practices: Green IS for pollution prevention, Green IS for product stewardship, and Green IS for sustainable development. The results obtained reveal that Green IS for preventing pollution and sustainable development can be treated as an effective source of perceived organizational benefits, while the impact of Green IS for product stewardship was not recorded to be significant. Within the present study, we want to continue our work and investigate these relationships in detail. For this purpose, we distinguished the organizational benefits due to Green IS practices implementation into two aspects: environmental performance and social performance. We analysed the perceived impact of a particular category of Green IS practices on each aspect. Similarly as in Baggia et al. (2019) the viewpoint of SMEs' managers was taken into account. Accordingly, this study's research objective is to fill in this gap in the literature by carrying out an empirical research among SMEs managers. Therefore, in response to identified conceptual and empirical dispersion, this paper intends to propose a framework to formulate the hypotheses that build on a premise of positive impact of Green IS practices on specific organizational performance dimensions.
2
Literature Review
From Green IS Initiatives through Green IS Practices to Organizational Benefits
Green IS represents any kind of IS that assists individuals and organizations in making environmentally sustainable decisions and establishing environmentally sustainable work practices rather than environmentally unsustainable ones (Recker, 2016a) . The primary focus of Green IS initiatives is therefore on designing and implementing systems to support environmental management processes (Watson, Boudreau, Chen, & Huber, 2008) . (Loeser, Recker, Brocke, Molla, & Zarnekow, 2017) understand Green IS initiatives as a wide range of ISrelated environmental actions, including the formulation of Green IS strategies, which should be translated into sustainability actions through different Green IS practices. 1038 32 ND BLED ECONFERENCE HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY, CONFERENCE PROCEEDINGS According to Chen, Watson, & Karahanna (2009) or Gholami, Sulaiman, Ramayah, & Molla (2013) the Green IS practices can be classified into three categories: Green IS practice with a focus on pollution prevention, Green IS practice with a focus on product stewardship, and Green IS practice with a focus on sustainable development. Green IS practices focusing on pollution prevention refer to the innovation and use of information systems (such as enterprise carbon and energy management systems) to reduce pollution generated by business operations. Green IS practices focusing on product stewardship refer to the innovation and use of IS (such as enterprise digital platforms and communication and collaboration systems) that enhance the environmental friendliness of upstream and downstream supply chains (Chen et al., 2009; Gholami et al., 2013) . Moreover, Green IS practices focusing on sustainable development refer to the innovation and use of IS that transform business operations (Gholami et al., 2013; Ijab, Molla, & Cooper, 2012) .
The implementation of Green IS practices leading from Green IS initiatives can bring many positive outcomes to organization. For example, Loeser et al. (2017) reported that Green IS initiatives can generate at least three types of benefits:
• reduce costs by increasing the resource efficiency of IT infrastructure resources and organization-wide business processes; • enhance corporate reputation by shrinking the organization's environmental footprint while providing tools for tracking and reporting environmental performance; and • facilitate and improve organizational capabilities for green product and process innovations, which can result in long-term organizational advantages.
Green IT/IS Initiatives in SMEs
Since SMEs make up for approximately 99% of all enterprises and two-thirds of employment in the OECD area (OECD, 2015) , they account for a significant share of pollution. According to Miller, Neubauer, Varma, & Williams (2011), SMEs account for approximately 64% of industrial pollution in Europe. Walker, Redmond, Sheridan, Wang, & Goeft (2008) also asserted that SMEs are more 'pollution-intensive' than 'big business', with some estimates suggesting that the Masocha & Fatoki (2018) discuss the impact of coercive pressure on sustainability practices of SMEs.
However, although the SMEs are important drivers of global sustainability, they are not addressed sufficiently in the Green IT/IS literature. SMEs differ from larger companies, since they generally face size-related resource constrains, skill deficit and knowledge limitations (OECD, 2015) . They also express different behaviour when adopting new technologies (Gäre & Melin, 2011) . Therefore, the existing research based on large companies cannot be directly transferred to SMEs. We found only a few papers which examined the drivers of Green IT adoption in SMEs in different countries all over the world (e.g. Czech (Buchalcevova & Gala, 2012 , Philippines (Hernandez, 2018), Indonesia (Muafi, 2015) , New Zealand (Coffey, Tate, & Toland, 2013) ). Ramayah, Siew, Ahmad, Halim, & Lo (2013) developed a structured questionnaire to explore the views and issues of SMEs, who have already implemented Green IT practices, while the research of Daggag (2014) points at increasing awareness regarding the advantages and limitations on Green IT provides guidelines for its utilization. In 1040 32 ND BLED ECONFERENCE HUMANIZING TECHNOLOGY FOR A SUSTAINABLE SOCIETY, CONFERENCE PROCEEDINGS addition, Foogooa & Dookhitram (2014) proposed a useful Green IT maturity assessment tool for SMEs.
The literature review reveals again that the area of Green IS adoption and/or the outcomes of Green IS evaluation in the SME environment remain rather unexplored. Unfortunately, with the exception of our studies (Baggia et al., 2016) and recently published (Baggia et al., 2019) we were unable to find any paper concerning Green IS adoption and/or the outcomes of Green IS initiatives and practices in the SME environment.
Research Model
As proposed in work of Baggia et al. (2019) , the meaningful organizational benefits arising from Green IS initiatives are: lower waste and emissions (Bokolo, 2016; Gholami et al., 2013; Loeser, 2013; Melville, 2010) , reduced energy consumption (Bokolo, 2016; Gholami et al., 2013) , a higher level of social responsibility (Cuerva et al., 2014; Deng & Ji, 2015) , a greater level of employees' environmental awareness (Brooks, Wang, & Sarker, 2012) , and an improved company image (Gholami et al., 2013; Loeser et al., 2017) . We also assumed that these benefits can be achieved through implementation of different categories of Green IS practices (see Section 2.1):
• Green IS for pollution prevention which includes the use of software to reduce overall emissions, waste and hazardous materials, • Green IS for product stewardship which enhanced the use of software to enable environmentally friendly material sourcing and acquisition, product/service development, distribution and delivery, • Green IS for sustainable development, which promotes the adoption of software to transform business.
In order to analyse the perceived organizational benefits due to implementation of different categories of Green IS practices more in detail we distinguished the construct "Organizational Benefits" from the model presented in Baggia et al. (2019) in two separated constructs as follows: • Environmental performance, which may result in reduction of waste, reduction of emissions and/or energy consumption, • Social performance, which can express in better company image, higher level of social responsibility as well as environmental awareness.
To investigate whether the SMEs' managers actually perceive the positive impact of Green IS practices on both aspects of organizational performance the following hypotheses are proposed:
H1a: Green IS for pollution prevention is positively associated with environmental performance. H1b: Green IS for pollution prevention is positively associated with social performance. H2a: Green IS for product stewardship is positively associated with environmental performance. H2b: Green IS for product stewardship is positively associated with social performance. H3a: Green IS for sustainable development is positively associated with environmental performance. H3b: Green IS for sustainable development is positively associated with social performance.
The corresponding research model is shown in Figure 1 . 
Data Collection and Statistical Methods
To evaluate the model presented in Figure 1 , we developed a questionnaire (Baggia et al., 2019) where every model construct was represented by several indicators (i.e., questions). The list of measured indicators used in this study is given in Table 1 . All of them were measured on a 5-point, Likert-type scale of agreement, with 1 meaning strongly disagree, and 5 strongly agree.
In the survey, 156 Slovenian SMEs participated. They come from different areas (classified according to Eurostat (2008)), where the major portion of them (14.1%) are from Other Service Activities, 11.4% from Information and Communication, and 8.7% from Manufacturing. Regarding the respondents' position, 20.8% of them were CEOs, 20.1% heads of departments, 13.2% CIOs, 4.2% external IS consultants, while 41.7% of the respondents listed another job position. The model from Figure 1 was evaluated using the PLS-SEM approach with R package plspm (Chin, 2010; Henseler & Sarstedt, 2013; Sanchez, 2013) . The analysis was performed using the standard two-stage approach, where firstly the measurement model and, secondly, the structural model were evaluated (Sanchez, 2013) . The PLS-SEM results are presented with the values of the path coefficient (representing the relationships between the model constructs) together with the values of t-statistics and the significance level. Besides, for the endogenous latent variables a coefficient of determination (R 2 ) was calculated, representing the percentage of the variance explained by the set of the variable predictors.
Descriptive statistics
The results of descriptive statistics for the model constructs and corresponding indicators are given in Table 1 . 
Evaluation of the Measurement Model
The measurement model can be evaluated in terms of the unidimensionality of the latent variables, convergent validity, and discriminant validity (Ravand & Baghaei, 2016) . Results of measurement models evaluation are listed in Tables 2-4 .
The unidimensionality of latent variables is assessed by Cronbach's alpha, composite reliability through Dillon-Goldstein's rho (both indices should exceed 0.7), and principal component analysis by examining the first two eigenvalues where the first one should be larger than 1 while the second one should be below 1. It can be seen from Table 2 that all the indices easily satisfy the threshold criterion and therefore the measurement model's unidimensionality can be proved.
The measurement model's convergent validity is achieved when the average variance extracted (AVE) (measuring the amount of variance captured by the model construct relative to the amount of variance attributable to measurement error) of each construct exceeds 0.5 (Fornell & Larcker, 1981) and the factor loadings of its indicators are above 0.7 (Ravand & Baghaei, 2016) . Table 3 reveals that all the factor loadings are larger than 0.7. Moreover, Table 4 shows the values of AVE for all constructs exceed 0.5 (the smallest is for SD 0.580), indicating the model has high convergent validity.
The model's discriminant validity is examined in two ways: first, by analysis of the indicators' loadings and cross-loadings and, second, by comparing the value of the square root of AVE of each construct with the correlations between other constructs. To prove discriminant validity, the loadings of the indicators of a particular construct must be greater than the corresponding cross-loadings. It may be seen from Table 3 that this condition is fulfilled. Furthermore, the values of the square root of AVE for a particular construct must be greater than the corresponding correlations between other constructs (Fornell & Larcker, 1981) .
The correlations between the model's constructs are shown in the right panel of Table 4 , while the values of the square root of AVE are given in the diagonal elements in the correlation matrix. It is evident from Table 4 that the values of the square root of AVE for a particular model construct are all greater than the interconstruct correlations. Therefore, also discriminant validity of all model constructs can be approved. 
Evaluation of the Structural Model and Hypotheses Testing
The structural model from Figure 1 was evaluated by estimating paths between the model constructs. Results from Table 5 show that 4 out of 6 hypotheses were supported, while 2 were rejected. Figure 2 shows the evaluated structural model with significant and non significant path. The coefficient of determination R 2 is also calculated for both endogenous latent variables. This coefficient determines the model's predictive capability if its value is greater than 0.1 (Escobar-Rodriguez & Monge-Lozano, 2012). It can be seen from Figure 2 that in our case this requirement is fulfilled. The key factor in greening the economy is the reduction of environmental impact of SMEs (OECD, 2015) . Even though the majority of SMEs is struggling for survival on the competitive market, their environmental impact must not be overseen. Green IS are an appropriate tool to enable SMEs a smooth transition to sustainable practices. The findings of our study show the importance of Green IS practices adoption to general organizational benefits, as seen by managers. In addition to the multiplicity of factors influencing the perceived organizational benefits of Green IS usage in SMEs (Baggia et al., 2019) , this paper extends the study with the detailed examination of relationships of Green IS practices and perceived organizational benefits. Aligned with this goal, perceived organizational benefits were categorized into two groups, namely benefits in environmental performance and benefits in social performance of the SME.
The proposed model was evaluated with PLS-SEM approach. The evaluation of the measurement model showed that the latent variables are unidimensional, the model has high convergent validity and the discriminant validity of all model construct is approved. According to the results, hypotheses H1a, H1b, H3a and H3b can be confirmed. Green IS for pollution prevention and Green IS for sustainable development have a significant impact on environmental, as well as social performance of an SME. Even though, it was anticipated that Green IS for product stewardship will affect at least a part of perceived organizational benefits, this is not the case. Similar as in Baggia et al. (2019) , Green IS for product stewardship does not significantly impact perceived organizational benefits in environmental performance, nor in social performance. According to (Gholami et al., 2013) , a short term orientation focuses on using IS for pollution prevention, and a strategic orientation focuses on using IS for product stewardship and sustainable development. Although we could not confirm the impact of Green IS for product stewardship on perceived environmental or social performance, it is evident from the model that SMEs do not focus only on short term orientation, but tend to extend their Green IS Practices also to the strategic orientation using Green IS for sustainable development. This shows a high potential that SMEs have in performing Green IS practices and further on in other sustainable practices.
This paper contribution is twofold: From an academic perspective, it enhances the current knowledge by investigating the performance implications of Green IS practices, especially by taking into account the SMEs perspective. From the managerial point of view, it is necessary to recognize the sustainable value creation as a result of behaviours and actions of an organization directed towards Green IS. As such, the results of our study demonstrate that SMEs could benefit from using IS to manage green and sustainable aspects. Therefore, the results of our study demonstrate that SMEs would benefit from efforts to create and maintain Green IS practices. Well-established techniques and strategies that help foster sustainable principles include product stewardship that aims to take responsibility for minimizing the product's environmental impact throughout all stages of the products' life cycle. The use of Green IS has a potential to stimulate the practitioners in SMEs to proactively focus on pollution prevention initiatives to reduce overall emissions, waste and hazardous materials, to reduce costs by using collaborating tools as well as to improve environmental friendliness of SMEs' processes. Although not directly addressed by the results of our study, it is necessary to emphasize the importance of stimulating the pro-environmental behaviour of employees in SMEs. Thus, managers in organizations should be aware of the important role they play in creating the climate that promotes employee green behaviours (Norton, Zacher, & Ashkanasy, 2014) .
